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Among approximately 4000 patients with pneumonia, empyejna 
neeessitating repeated aspirations or operation lias occurred in .310. 
The actual incidence of empyema in ])neumonia lias, liowever, 
been higher in this locality than these figures indicate. In many 
patients with a rapidly spre.iding pneumonia leading to a fatal 
outcome in three or four days, empyema was diagnosed prior to 
death. The advisability of operation upon these patients was not 
considered, nor have they been included in this report. During 
the epidemic of measles and pneumonia at the Fort Riley Reserva¬ 
tion, which occurred in the fall and winter of 1917-1918, during 
the epidemic of streptococcus pneumonia which occurred during 
March and April, 1918, as well as during the epidemic of influenzal 
pneumonia, September 15 to November 1,1918, a sufficient amount 
of purulent fluid in the thorax to warr.ant the use of the term, 
empyema, could be determined prior to death in many patients. 
In fact, exudation of serous and later of seropurulent fluid, in greater 
or lesser amount, into the pleural cavities took place so frequently 
in these extensive epidemic pneumonias that its occurrence might be 
considered almost the rule rather than the exception. In many 
such piitients death occurred so rapidly that the presence of fluid 
was looked upon as an incident rather than the determining factor 
in producing death. 
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Depending upon tlie locality, the etiological factors producing 
pneumonia may be expected to show variation. From experience 
in army base hospitals, two facts of importance have been rather 
universally recognized. The first fact refers to the general preva¬ 
lence of the streptococcus (normally one of the hemolytic varieties) 
in pneumonia following measles. The second fact refers to the 
prevalence of the streptococcus, likewise one of the hemolytic 
varieties, as an organism assoeiated in many localities with the 
imcnmococeu.s in the production of epidemic pneumonia not pre¬ 
ceded by measles or influenza, but as a distinct type in which the 
pneumococcus has appeared to play but a minor role. In certain 
localities, during the recent epidemic of influenzal pneumonia, the 
imeumococcus was the prevalent type of infection both in the acute 
disease and in the subsequent empyemas. In other localities the 
pneumococcus and streptococcus have been associated, while in 
others streptococcus pneumonias have been more frequently 
encountered than had been heretofore generally recognized. 

In the series of empyema here reported only those are included 
which required treatment by aspiration or operation. There were 
available for this report 35 empyema patients who recovered by 
repeated aspirations alone, while 275 came to operation. Those 
patients were not included who died within a few days of iidinission 
with an established diagnosis of empyema or those who died during 
the course of aspirations designed for their relief, but who, because 
of activity of the pneumonic process, acute bilateral empyema, 
])urulcnt pericarditis, meningitis or other serious complications, 
M'cre not considered reasonable operative risks. 

liecausc of the interest attached to variations of treatment, with 
increasing experience, these empyema patients have been grouped, 
depending largely upon three-time intervals, as follows: 

1. First series: Early operation (October 20,1917, to Januaiy 21, 
1918), So cases. Mortality, G1.2 per cent. 

2. Second series; Early aspirations and late operation (.lanuary 
12, 1918, to August 10, 1918), 90 cases. Mortality, 15.(i jjer cent. 

3. Third series: Early aspirations and late operation (October 
18,1918, to February 14,1919), 94 cases. Mortality, 9.5 per cent. 

The three series of operated cmpj'cmas are comparable as to 
number. Each series represents as accurately as possible, but with 
some overlapping, difl'erent typesof precedingpneumonia. The scries 
are also comparable as to type of infection. 

First Series, Early Operation. This series of 85 patients 
occurred during the measles epidemic which affected the 89th and 
92d Divisions of the Army, stationed at Camp Funston. The 
epidemic began about October 18,1917, and reached its crest during 
the week ending December 28, 1917, gradually declining to Feb¬ 
ruary 15,1918, after which to May 18 the disease existed in sporadic 
form with each new influx of recruits. During this period about 3000 
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patients with measles were admitted to the base hospital. During 
Oetober but 1 empyema operation was performed; during Kovem- 
ber, 24; during December, 42; from January 1 to January 21,1918, 
18. These patients were operated upon as soon as the diagnosis of 
empyema was made and are tlierefore described under the heading 
of early operation. The following tables bring out the important 
facts relative to the mortality: 

TAIII.E I.—SERIES I, EARLY EMPYEMA OPER.tTIONS, OCTOIIER 20, 1917, 
TO JANUARY 21, 1918. 



Total 


Mortality, 


operations. 

Deaths. 

per cent. 

October, 1917 . 

.1 

I 

100.0 

Novcmljor .... 

.24 

15 

62.5 

December .... 

.42 

27 

64.3 

.laimnry, 1918 . 

.18 

0 

.50.0 

Total. 


.52 

61.2 

TABLE 

II.—TYPE OK OPERATION. 





Mortality, 


Number. 

Deaths. 

per cent. 

Costoctomv .... 


28 

50.0 

Thoracotomy . . . 


21 

05.6 

Unrecorded .... 


3 



85 

r,2 


Coatcctomy, right . . 


14 

43.7 

Thoracotomy, right 

.IK 

12 

66.0 

Costcetomy, left 

.18 

14 

77.7 

1’horacotoniy, loft . 

.14 

9 

64.3 


' 82 

49 


Unrccor<led .... 

.3 

3 



85 

52 

61.2 


TABLE III.—ANESTHESIA. 

Mortality, 

Number. Deaths. per cent. 


I.flcnl.71 43 CO. 5 

General.11 0 


TABLK IV—TYPE OK PNEUMONIA PRECEDING EMPYEMA. 


liobar piieumonin . 
Measle.s pneumonia' 

Total .... 


Number. 

Deaths. 

Mortality, 
per cent. 

. 46 

25 

54.3 

. 30 

27 

09.2 

— 

— 

— 

. 85 

52 

61.2 


* The term measles pneumonia includes lobar and bronchopnciinionia followiriB 
measles. It was difficult clinically to distinguish the type in many patients. In a 
series of 46 necropsies upon mc.asles-pneumonia imtients, lobar pneumonia was found 
in 41 per cent, and bronehopneumoma in 54 ircr cent. 
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TABEE V.—ITPE OF INFECTION IN EMPYEMA FLUIDS. 


Strcfit. 

hcni. 

Lobar pneumonia empyema, recovered . 6 

Lobar pneumonia empyema, death . . 7 

Strept. 

nun-liom. 

4 

7 

Pneumo. 

8 

7 

No record 
or growth. 

3 

4 

13 

11 

15 

7 

Measles pneumonia empyema, recovered .3 
Measles pneumonin empyema. dcatliH . 0 

G 

10 

1 

3 

2 

5 

12 

1C 

4 • 

7 

TABLE VI.—PER CENT. RECOVERIES AND 

DEATHS 

AS TO 

TYPES OF 


PNEUMONIA AND INFECTION. 


Lobar pneumonia empyema, recovered . 
Lobar pneumonia empyema, death . 

Number. 

18 

21 

Slrcpt., 
per cent. 

25.G 
35.0 

Pneumo., 
per cent. 

20.5 

17.0 


30 

GI.6 

38.4 

Measles pneumonia empyema, recovered 
Mcnsle.*? pneumonia empyema, death 

10 

22 

28.1 

50.3 

3.1 

0.4 


32 

87.4 

12.5 


TABLE Vir.—EMPYEMA nECOVERIF.S AND DEATHS AS TO TYPES OF 
INFECTION. 


Streptococcus 

I’ticuniococcus 



Recovered, 

Deaths, 

Number. 

per cent. 

per cent. 

52 

30.5 

C3.3 

10 

47.4 

52.G 

. 71 




Discdssion. The fact was not well recognized at the time of 
operation upon these patients that plcuritis almost universally 
accompanied a rapidly spreading pneumonia following measles and 
that seropurulent or serosanguineous fluid containing streptococci 
(usually one of the hemolytic varieties) was to be expected in 
approximately 75 per cent, of those patients who were to succumb 
whether the chest was drained or not. Costectomy or thoracotomy 
did not necessarily entail the danger of lung collapse, for in many 
of them the lung on the affected side was found to be collapsed from 
pressure of fluid at the time of operation or verification of such 
condition was obtained at necropsy in the noii-operated patients. 
The danger of an open pneumothorax when associated with an 
active pneumonic process and diminished alveolar air space was not 
appreciated at this tune. The lungs usually in such cases presented 
the picture of diffusely scattered areas of peribronchial pneumonia 


* Including streptococcus types not difTeronliuted. 
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(so-called interstitial pneumonia). Operation was done in the hope 
of affording relief to patients literally drowning in their own 
septic fluids. That the procedure was not without hope was borne 
out by the fact that 38.8 per cent, of 85 patients so operated 
recovered. The high mortality in December, 1917, of 64.3 per 
cent., soon led to the conclusion that the drainage operation and 
open pneumothorax carried with it great danger to the patient 
with an active pneumonic process, and that while the operation 
carried with it the element of possible benefit to approximately 
38 per cent, of the patients, there was great probability that death 
was hastened in the remaining 62 per cent. It was believed, in other 
words, that many of these patients were not reasonable operative 
risks and that many would die irrespective of the treatment 
employed, since 17, or 33 per cent., died within seventy-two hours 
from the time the open pneumothorax was secured. 

With this end in view the attempt was made, about January 12, 
1918, to repeatedly aspirate, in closed circuit by the Potain aspirator, 
fluids from the chest as soon as diagnosed in active pneumonias. 
Such aspiration, dependuig upon the character and amount of fluid 
was performed every day or alternate day until such tune as it was 
believed the activity of the pneumonic process had subsided. It 
soon became evident that a considerable number of patients who 
appeared fatally stricken were relieved by the aspirations. It also 
was evident among those who died that the end was not hastened, 
but was in many instances delayed because of the aspirations. 

Second Series (Late Operation). The first operation under 
this repeated aspiration plan was performed January 29, 1918. 
Upon this patient a total of nine aspirations had been performed 
during an interval of seventeen days subsequent to the diagnosis 
of empyema. Between January 29 and August 10,1918,96 patients 
with empyema ivere operated, following this plan of procedure. 
Daily irrigation of the empyema cavity with neutral solution of 
chlorinated soda was used in these patients. There were 15 deaths, 
a mortality of 15.6 per cent. Most of the patients in this group 
developed empyema following lobar pneumonia, but the strepto¬ 
coccus, as in the measles epidemic, continued to be the most fre¬ 
quent infection in the empyema fluids. During the first series of 
empyema operations the streptococcus was isolated in 52 of 71 
operated empyemas, or 73.2 per cent. During the second series the 
streptococcus was isolated in 70 of 95 operated empyemas, or 73.6 
per cent. Many of the patients of this second series developed 
empyema following streptococcus lobar pneumonia, which occurred 
in severe epidemic form during March and April, 19IS. The mor¬ 
tality by months is shown in Table 8. 
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TABLE Vm.—SERIES II, LATE EMPVEMA OPERATIONS, JANUARY 29, 



TO AUGUST 10, 1918. 

Total 

openitioiw. 

Deaths. 

Morlnlity, 
per cent.* 

January, 1918 . 

9 

0 

0 

February . . 

.14 


14.3 

Mnrcli 

.9 

3 

33.3 

April . . 

.44 

7 

15.9 

May .... 

.1.5 

2 

13.3 

Juno 

.S 

1 

12.5 

July .... 

.3 

0 

0 

August 


U 







96 

15 

15.6 

TABLE IX.—TYPE OF OPEH.ATION. 



Number. 

Dc.'iths. 

Mortality, 
per cent. 

Costcctoniy 

.78 

14 

17.9 

Tboracotoniy 

.18 

1 

5.5 






96 

1.5 

15.6 

(’oHtcct<iiny, riKlil 

.30 

!> 

13.0 

Tlioracotomy, right 

.8 

1 

0 

12.5 

Costectomy, left 

.42 

21.4 

Thorncotouiy. left . 

.10 

0 

0.0 






90 

15 

15.G 


TABLE X.—ANESTHESIA. 

Xumlx'f. 

Dentils. 

.Mortality, 
per cent. 

Local 


12 

17.6 

General . - . 


3 

10.7 






96 

15 

15.G 


TABLE XL—TYPE OF PNEUMONIA PRECEDINO THE EMPYEMA. 


lA)bar pncuinoinii . 
Measles pneumonia 


Number. 

Deaths. 

Mortolily, 
per cent. 

. 90 

14 

15.5 

. 6 

1 

10.6 

—. 

— 

— 

96 

15 

15.6 


TABLE XII.-^’YPE OF INFECTION IN EMPYEMA FLUIDS. 



Slrept., 

Strept.. 


.Strept anil 

»o reconl 


hem. 

non*licni. 

Pncunio. 

pneumo. ^ 


per cent. 

per cent. 

per cent. 

per rent. 


Lobar pneumonia empyema: 


20 



Recovered . . 

. . 33 

20 

2 

1 

Death 

. . 8 

3 

3 

0 

0 


41 

23 

23 

2 

1 

Measles pneumonia 

empyema; 





Recovered 

. . 3 

1 

1 

0 

0 

Death 

. . 1 

0 

0 

U 

0 


4 

1 

1 

0 < 

0 
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TABLE XIII.—PEKCENrAGE OF RECOVERIES AND DEATHS AS TO TYPE 
OF PNEUMONIA AND INFECTION. 

Slrcpt., Strcpt.. Pncumo. 

h<»n., DOD'bcm., Pncumo., andstrcpt. 

Number, per cent. per cent. per cent. per cent. 
Lobar pneumonia empyumu r 


Recovered .... 75 37.1 22.4 22.4 2.2 

Death. 14 9.0 3.4 3.4 0.0 

89 46.1 25.8 25.8 2.2 

Measles pneumonia empyema: 

Recovered .... 5 50.0 10.G 16.0 0.0 

Death. 1 16.0 0.0 0.0 0.0 


C 06.6 10.6 10.6 0.0 


TABLE XIV.—empyema RECOVERIES AND DEATHS AS TO TYPES 



OF INFECTION. 

Recovered, 



Number. 

per cent. 

per cent. 

Streptococcus 

.GO 

82.0) 

17.4* 

Pneumococcus . 

.24 

87.5 

12.5 

Mixed infection 

(streptococcus and 



pneumococcus) 


100.0 



95 




Table 15 shows tlie average miinber of aspirations ijcrformcd and 
the average munber of days before operation in the 9C patients 
with empyema constituting the second scries. 

TADLK XV.—NU.MllEIl OF ASI'IIt.ATION.S AND DAYS BEFORE 
OPEII.ATION. 

Average number Average num- 
of nepiratiena ber of daya 
Number. before operation, before opera¬ 


tion. 

Recoverj’ .81 0* 19* 

Death.15^ 0 21 


Series III (L.ate EMi'yE.\LA Operations). The third series of 
empyema followed pneumonia incident to the epidemic of influenza 
during the autumn of 191S. Between October IS, 1918, and Feb- 

* Among the recoveries, three patients had post-scarlet fever pneumonia, empyeiim 
(Streptococcus hemolyticus) and nephritis. Two patients sulisequcnt to lobar 
pneumonia and the healing of their empyemas were found to have active pulmonary 
tulxsrculosis. One patient had lobar pneumonia with empyema which was operateti, 
followed by pneumonia on the opposite side nnth pleural ciTusion which was relieved 
by aspiration and eventual recoverj'. 

«Four deaths occurred fronj nephritis in jwst-scarlet fever pneumonia and empyema. 
One death occurred from streptococcus endocarditis and nephritis following post- 
scarlet fever lobar pneumonia and empyema. 

* Not including one patient who had bilateral cmpj’cma with four distinct pockets; 
a total of 08 aspirations were performed before costectomy, followed by recovery. 

*Not including two patients from whom operation was delayed for an unusually 
long period because of their critical condition duo to nephritis. Both recovered. 

^ Four of the fifteen deaths resulted from post-scarlet fever nephritis. One death 
resulted from post-scarlet fever endocarditis and nephritis. 
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ruary 14, 1919, 94 patients required operation. Of these 9 have 
died to April S, 1919; 73 have recovered; 10 are still in hospital; 
with prognosis favorable; while 2 patients have an unfavorable 
prognosis, due to tuberculosis with large pyopneumothorax in each 

TAULE xvr.—ITPE OF OPERATION. 



Number, 

Deaths. 

Mortality, 
per cent.* 

Costectomy . 

.88 

7 

7.9 

'riiorucotoiny 

.0 

2 

33.3 






94 

9 

9.5 


TABLE XVII.—ANESTHESIA. 

Number. Dcatlis. 

Mortality, 
per cent.* 

lyjcal . 

.91 

9 

9.8 

General . 

.3 

0 

0.0 


— 

— 

— 


94 

0 

9.5 


TAIILE XVIII.—n'YPE OF PNEUMONIA PRECEDING THE EMPYEMA. 


Mortality. 

Number. Dcftllia. per cent.*' 

Influenzal pneumonia'*.41 2 4.0 

liOb-ir pneumonia. 30 5 10.0 

Measles pnoumonia .17 1 ' 5.9 

Ilronciiopnoutnonia.fl 1 10.0 


94 9 9.5 


TARLE XIX.—TYPE OF INFECTION IN EMPYEMA FLUIDS. 


Streptococcus liemolyticus. 

Streptococcus, noii-licinolytic .... 

Pneumococcus. 

Streptococcus viridans and pneumococcus 


No record or contamination 


Number. 

Per cent. 

. 53 

62.3 

6 

7.0 

. 25 

29.4 

1 

1.1 

85 


9 


04 



TABLE XX.—EMPYEMA RECOVERIES AND DEATHS AS TO TYPE OF 
INFECTION. 


Recovered, Deaths, 

Number. per cent. per cent.'* 

Streptococcus. 59 03.3 ‘ 6.7 

Pneumococcus. 25 84.0 10.0 

Mixed infection (streptococcus and 
pneumococcus).I 100.0 

* To April 8, 1919. »To April 8. 1919. To April 8, 1919. 


" During the epidemic of influenza, the pneumonia was of lobar type in 72.6 per 
cent, of 55 patients upon whom necropsy was jKsrformed. 
uTo April 8, 1919. 
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Table 21 shows the average number of aspirations performed 
and the average number of days before operation in the ninety-four 
empyema patients of the third scries. 

TABLE XXI.—NUJIBER OF ASPIRATIONS AND DAYS BEFORE OPER.ATION. 

Average number o( 

aspirations before Average number of days 

Number. operation. before operation. 

94 3.7 13.5 

Discussion of Ti-pes of Infection in the Three Series. In 
Table 22 the percentage of cultures positive for streptococcus and 
pneumococcus in the three series of operations have been arranged 
for purposes of comparison. It will be observed in each series that 
the streptococcus (usually one of the hemolytic varieties) has been 
the type of infection responsible for the condition in approxhnately 
70 per cent, of the patients. 


table XXII.—COMPARISON OF TYPF.S OF INFECTION IN THREE 
SERIES OF EMPYFJIA. 


Strept., Pneumo., 

Number. per cent. per cent. 

First ficriea. 71 73.2 26.7 

Second sodcs. 95 73.0 20.3 

Third series. 85 70.4 20.4 


For purpose of comparison as influenced by the radically different 
treatment in the first as compared witli the second and third series 
the following table is given. It will be observed that in the first 
series, when early operation was done, the percentage of recoveries 
in streptococcus empyema was 36.5, while in the second and third 
series, when late operation was done, the percentage of recoveries 
in streptococcus empyema was 82.6 and 93.3 respectively. In the 
first series the percentage of recoveries in pneumococeus empyema 
was 47.4, while in the second and third series the percentage of 
recoveries in pneumococcus empyemas was 87.5 and 84 respectively. 


TABLE XXIII.—COMPARATIVE RECOVERIES AS TO TYPE OF INFECTION 
IN THREE SERIES OF EMPYEMA. 



Number. 

Strept. 
rocovcrica, 
per cent. 

Pneumo. 
recoveries., 
per cent. 

First series .... 

. ... 71 

36.5 

47.4 

Second scries 

.... 95 

82.6 

87.5 

Third series .... 

.... 85 

93.3 

84.0 

Necropsy Findings. 

Necropsies were 

performed 

upon forty- 


eight patients who died subsequent to empyema operations. 
Abstracts of tlic clinical diagnoses and the necropsy findings have 
been arranged in sequence for tlie three series of operations. 









10 stone: MANAGESIENT of POSTPNEUMONIC EJIPYEStA 


FIRST SERIES E.MPVEJU, NECROPSY ADSTRACTS.'^ 

No. 9,1917. Clinical Diagnosis: Pneumonia, lobar left; empyema, 
operated left. 

Anatomical Diagnosis: Pneumonia, lobar left lower; empyema, 
left; pleurisy, fibrinous right. 

No. 11,1917. Clinical Diagnosis: Pneumonia, lobar right lower; 
empyema, operated right. 

Anatomical Diagnosis: Pneumonia, lobar right with abscess 
formation; empyema, right; pericarditis, purulent acute; endo¬ 
carditis (mitral and aortic), acute. 

No.24,1917. Clinical Diagnosis: Measles; pneumonia, broncho- 
bilateral; empyema, operated right. 

Anatomical Dia^osis: Pneumonia, lobar witli cavity formation 
right; empyema, right; pleuritis, fibrinopurulent right. 

No. 26,1917. Clinical Dia^osis: Measles; pneumonia, broncho, 
right; empyema, operated right. 

Anatomical Diagnosis: Empyema, right; peritonitis, plastic 
with adhesions between diaphragm and liver. 

No. 27, 1917. Clinical Diagnosis: Pneumonia, postoperative 
broncho, right, following appendectomy; empyema operated right. 

iyiatomical Diagnosis: Bronchopneumonia; empyema, right; 
peritonitis purulent diffuse; nephritis, parenchymatous acute; fatty 
degeneration of liver; ulcerative endocarditis. 

No. 31,1917. Clinical Diagnosis: Measles; bronchopneumonia; 
bilateral; empyema, operated right. 

Anatomical Diagnosis: Pneumonia, lobar right; infarcts, hemor¬ 
rhagic left lung; empyema, localized right; endocarditis, ulcerative 
pulmonary valves; embolism and thrombosis of mesenteric vessels 
with diffuse hemorrhage into mesentery and omentum. 

No. 36, 1917. Clinical Diagnosis: Measles; pneumonia, lower 
left and lower right; empyema, operated right. 

Anatomical Diagnosis: Pneumonia, lobar left; empyema, right; 
endocarditis, vegetative mitral and aortic valves; nephritis, diffuse 
subacute. 

No. 37, 1917. Clinical Diagnosis: Measles; bronchopneumonia, 
bilateral; empyema, operated right. 

Anatomical Diagnosis: Pleuritis, fibrinous right; retraction and 
edema of right lung; nephritis, parenchymatous subacute; fatty 
degeneration of liver. 

No. 4, 1918. Clinical Diagnosis: INIeasles; pneumonia, lobar 
right; empyema, operated left. 

Anatomical Diagnosis: Pneumonia, lobar of upper and middle 
lobes right; empyema, bilateral. 

”In these necropsy abstracts the scqucuco of clinical diagnoses preceding the 
empyema is given. This sequence may not correspond with the findings at necrop.sy 
because of the long interval in some instances between operation and death. 
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No. G, 1918. Clinical Diagnosis: Measles; pneumonia, lobar 
left; empyema, operated left. 

Anatomical Diagnosis: Empyema, bilateral; pericarditis, puru¬ 
lent acute; nephritis, parenchymatous acute. 

No. 8,1918. Clinical Diagnosis: Pneumonia, broncho, bilateral; 
empyema, operated right witli prob,able extension to left. 

-Anatomical Diagnosis: Pneumonia, lobar right and lower lobe 
left; empyema, right; pericarditis, acute (early). 

No. 9, 1918. Clinical Diagnosis: Measles; pneumonia, broncho, 
bilateral; empyema, operated left. 

Anatomical Diagnosis: Empyema, left; pericarditis, purulent 
acute (200 c.c.); peritonitis, dilVuse acute. 

No. 10, 1918. Clinical Diagnosis: Measles; pneumonia, lobar 
right; empyema, operated right. 

Anatomical Diagnosis: Pneumonia, lobar lower left; empyema, 
right; tuberevdosis, fibroid, right lung with calcified and cheesy 
peribronchial glands. 

No. 12, 1918. Clinical Diagno.sis: Pneumonia, bronclio, left; 
empyema, operated left. 

Anatomical Diagnosis; Pneiunonia, bronclio, left (extensive), 
less marked in right lung; large abscess in lower lobe of left lung; 
empyema, left, well drained; edema of both lungs. 

No. 13, 1918. Clinical Diagnosis: Pneumonia, lobar, left; em¬ 
pyema operated, left; empyema, right; er>’sipelns, facial; nephritis, 
acute. 

Anatomical Diagnosis: lironchopneumonia, right, witli abscess 
of lower lobe; localized dry empyema, right; pleural tliickcning 
and adhesions following rib resection, left; nephritis, acute; septic 
spleen; hjiieremia and edema of brain. 

No. 14, 1918. Clinical Diagnosis: Measles; bronchopneumonia; 
empyema, operated right; probable pericarditis. 

Anatomical Diagnosis: Pneumonia, broncho, bilateral; empyema 
bilateral; substernal pus pocket, left; pericarditis, purulent acute 
(1000 C.C.); peritonitis, acute (early). 

No. 17, 1918. Clinical Diagnosis: Pneumonia, lobar, right; 
empyema, operated right. 

Anatomical Diagnosis; Peritonitis, purulent, difi'use; empyema, 
right. 

No. 18, 1918. Clinical Diagnosis: Pneumonia, lobar lower left 
and right; empyema, operated right. 

.Anatomical Diagnosis: Ciarnifiention of right lung witli inter¬ 
stitial changes; thickening of right pleura; nephritis, parenchy¬ 
matous acute. 

No. 20, 1918. Clinical Diagnosis: Measles; pneumonia, lobar 
(early), right; empyema, operated left. 

Anatomical Diagnosis: Pneumonia, lobar, lower right (early); 
empyema, left with retraction of lung; tliickened pleura and pleural 
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pus pockets; pericarditis, purulent acute; nephritis, parenchy¬ 
matous acute. 

No. 24,1918. Clinical Diagnosis: Pneumonia, lobar, lower left; 
empyema, operated left; artliritis, acute. ' 

Anatomical Diagnosis: Pneumonia, lobar, lower left, and entire 
right lung; empyema, bilateral, witli drainage of left; substernal 
pus pocket, right; parencliymatous degeneration, acute, of 
kidneys. 

No. 25, 1918. Clinical Diagnosis: Measles, pneumonia, lobar 
right; empyema, operated right; probable pericarditis. 

Anatomical Diagnosis: Pneumonia, unresolved, right lung witli 
abscess in upper lobe; empyema, riglit; substernal pus pocket, 
right; parenchymatous degeneration, acute, of liver and kidneys. 

No. 26, 1918. Clinical Diagnosis: Pneumonia, lobar, left and 
right lower; empyema, operated left; peritonitis. 

Anatomical Diagnosis: Pneumonia, lobar, left; compensatory 
emphysema of right lung; empyema, left; pleuritis, fibrinopuru- 
lent, lining entire anterior and lateral surfaces of left chest and 
lung; septic spleen. 

No. 33,1918. Clinical Diagnosis: Measles; pneumonia, bronclio, 
right; empyema, operated, right; toxie myocarditis. 

Anatomical Diagnosis: Retraction and camification of right lung; 
empyema, right; substernal pus pocket, right; peritonitis, acute, 
diffuse with perihepatitis and perisplenitis. 

No. 39, 1918. Clinical Diagnosis: Pneumonia, lobar, left; 
empyema, bilateral (operated right); peritonitis. 

Anatomical Diagnosis: Pneumonia,' lobar, left; empyema, 
bilateral; walled-off pus pockets, left, anterolateral cliest wall 
between upper and middle lobes of right lung and between peri¬ 
cardium and sternum on right; peritonitis, acute, diffuse; paren¬ 
chymatous degeneration, acute, of kidneys, liver and spleen. 

No. 44a, 1918. Clinical Diagnosis: Pnemnonia, right and left; 
empyema, operated, left; probable peritonitis, mitral regurgi¬ 
tation. 

Anatomical Diagnosis: Empyema, left; substernal pus pocket; 
retraction of left lung; pleural effusion (400 c.c.), right, with edema 
of lung; pericarditis, purulent chronic, with erosion of heart muscle 
and fibrous thickening of tissue in region of aurieuloventricular 
bundle; ascites (700 c.c.). 

No. 57, 1918. Clinical Diagnosis: Measles; broncliopncumonia, 
right; empyema, operated, right; intrapleural hemorrhage; prob¬ 
able necrosis and gangrene of right lung. 

Anatomical Diagnosis: Empyema, right; collapse of right lung 
with necrotic areas and intrapleural hemorrhage. 

No. 61, 1918. Clinical Diagnosis: Measles; pneumonia, lobar, 
right; empyema, operated right; bronchopleural communication 
right. 
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Anatomical Diagnosis: Empyema, healed right; tuberculous 
nodules in lungs, spleen, liver, kidneys, pleura and peritoneal sur¬ 
face of diaphragm; nephritis, parencliymatous acute; edema of 
brain. 


SECOND SERIES EMPYEMA, NECROPSY ABSTRACTS. 

No. G7,1918. Clinical Diagnosis: Pneumonia, lobar, right lower 
and entire left; empyema, bilateral (operated left); nepliritis, acute. 

Anatomical Diagnosis: Empyema, left; peritonitis, acute diffuse; 
nephritis, parenchymatous acute. 

No. 72,1918. Clinical Diagnosis: Pneumonia, broncho, bilateral; 
empyema, bilateral (operated right); probable phlebitis left 
saphenous vein; pleuropericarditis; probable peritonitis and sub- 
sternal pus pocket (right); septic artliritis, left hip and left elbow. 

Anatomical Diagnosis: Empyema, bilateral; thrombosis of 
saphenous vein (left); pyemia witli involvement of left elbow and 
abscess below left clavicle; substernal pus pocket, right. 

No. 118, 1918. Clinical Diagnosis; Pneumonia, lobar, left, fol¬ 
lowed by empyema, operated, left; substernal pus pocket, right; 
pneiunonia, broncho, right; peritonitis; possible pericarditis, puru¬ 
lent acute; nephritis parenchymatous acute. 

Anatomical Diagnosis: Atelectasis and edema of left lung; 
walled-ofi empyema, left; early pneumonia of lower lobe, right; 
peritonitis, suppurative acute; nephritis, subacute, in slightly con¬ 
tracted kidneys; sacral decubitus; fatty degeneration of myo¬ 
cardium and liver; hyperplasia of spleen. 

No. 130, 1918. Clinical Diagnosis; Empyema, operated, left; 
pyopneumotliorax, right; pericarditis, plastic acute. 

Anatomical Diagnosis; Empyema, left; substernal pus pockets, 
bilateral (100 c.c. pus in eacli); empyema, right (600 c.c.); pneu¬ 
monic consolidation of upper lobe of right lung with multiple 
abscesses; atelectasis of lower lobe, right; pericarditis, fibrino- 
purulent early acute; marked parcndiymatous nephritis and myo¬ 
carditis. 

No. 139, 1918. Clinical Diagnosis: Pneumonia, lobar, right; 
empyema, operated, right; pericarditis, plastic acute; pleuritis, 
plastic left. 

Anatomical Diagnosis: Empyema, right; pleuritis obliterative, 
right; pleuritis fibrinous, left; pericarditis, serofibrinous acute 
(shaggy heart); degeneration, fatty, of myocardium. 

No. 101, 1918. Clinical Diagnosis; Pneumonia, lobar, resolved, 
right; empyema, operated, right; pericarditis, purulent; peri¬ 
tonitis, purulent, diffuse; nephritis, parenchymatous; probable 
subdiaphragmatic abscess; toxic myocarditis. 

Anatomical Diagnosis: Empyema, right, walled-off, free from 
pus; empyema, left (500 c.c.); atelectasis of left lung; peritonitis. 
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fibrinopurulent, acute diffuse; acute toxic splenitis and nephritis 
(large white kidney); hydropericardium (200 c.c.)- 

No. 167, 1918. Clinical Diagnosis: Measles; pneumonia, 
hronclio, left; empyema, operated, left; empyema, right; pneu¬ 
monic infiltration of lower lobe of riglit lung; possible pericarditis 
and peritonitis. 

Anatomical Diagnosis: Empyema, operated, left; empyema, 
right, 300 c.c. in tliree large pockets; peritonitis, fibrinopurulent, 
diffuse; atelectasis, partial, botli lungs; hyperplasia with multiple 
infarcts of spleen; marked toxic nephritis and myocarditis. 

No. ISO, 1918. Clinical Diagnosis: Pneumonia, lohar, left; 
empyema, operated, left; peritonitis. 

An.atomical Diagnosis: Empyema, left empty and nearly healed; 
complete atelectasis of left lung; obliterative plcuritis, left; peri¬ 
tonitis, suppurative, diffuse acute; pieuritis, fibrinopurulent, early 
acute, right; hjpostatic congestion and edema of lungs; nephritis, 
parenchymatous acute; hiperplasia of spleen; degeneration, fatty 
of liver; cloudy swelling and fatty degeneration of myocardium. 

No. 187, 1918. Clinical Diagnosis: Tonsillitis, follicular, acute; 
])leurisy, fibrinous, acute, right; empyema, operated, right; paren¬ 
chymatous nephritis. 

Anatomical Diagnosis: Empyema, right; pieuritis, fibrous, 
obliterative, right; atelectasis of middle and lower lobes of right 
lung; nephritis, parenchymatous chronic (large red kidneys); hyper¬ 
trophy and dilatation of heart with marked fatty degeneration of 
myocardium. 

No. 193, 1918. Clinical Diagnosis; .Scarlet fever; pneumonia, 
lobar, left; pyopneumothorax, operated, left; pneumonia, lobar, 
right; nephritis, parenchymatous clironic; toxic myocarditis. 

Anatomical Diagnosis: Empyema, left, drained empty; plcu¬ 
ritis, fibrous, chronic left and right; atelectasis, complete, left lung; 
nephritis, parenchjTnatous chronic witli acute exacerbation; mul¬ 
tiple minute petechial hemorrhages of all serous surfaces; edema of 
mesentery and retroperitoneal tissues; degeneration, fatty, marked, 
of myocardium; fibrous perisplenitis .and localized peritonitis; con¬ 
gestion, chronic, passive, of liver. 

No. 194, 1918. Clinical Diagnosis; Pneumonia, lobar, left; 
empyema, operated, left; nephritis, parenchym.atous; myocarditis, 
toxic. 

Anatomical Diagnosis: Pneumonia, unresolved, of entire left 
lung with abscess form.ation; empyema, left, empty; pieuritis, 
fibrous, left; nephritis, parenchymatous chronic, with acute exacer¬ 
bation; degeneration, fatty, with toxic softening of myocardium; 
degeneration, fatty, with passive congestion of liver; hyperplasia, 
chronic, with passive congestion and pericapsular fibrosis of spleen; 
edema of retroperitoneal tissues. 

No. 195, 1918. Clinical Diagnosis; !dc<arlct fever; pneumonia. 
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lobar, right; empyema, operated, right; myocarditis, toxic; 
nephritis, parenchymatous, chronic. 

Anatomical Diagnosis: Healing, empyema, right; pleuritis, 
fibrous, right; atelectasis and atrophy of right lung; nephritis, 
parenchymatous, chronic; marked toxic softening and fatty degen¬ 
eration of myocardium with hypertrophy and dilatation; chronic 
hyperplasia of spleen; degeneration, fatty, of liver; cliolelithiasis 

No. 200, 1918. Clinical Diagnosis: Pneumonia, lobar, left; 
nephritis, parencliymatous (scarlet fever); empyema, operated, 
left; valvular heart disease (mitral regurgitation). 

Anatomical Diagnosis: Tuberculosis, fibrocaseous miliary, of left 
lung; pleuritis, obliterative fibrous and tuberculous left; empyema, 
left, empty; pleuritis, serous, right (300 c.c.); nephritis, pareneliy- 
matous, chronic; degeneration, fatty, xvitli toxic softening and dila¬ 
tation of heart; edema and passive congestion of omentum, mesen¬ 
tery and retroperitoneal tissue witli hemorrhage into small bowel 
and into stomacli (slight). 

No. 218,1918. Clinical Diagnosis: Pneumonia, lobar, right lower; 
empyema, operated right; nephritis parenchymatous, acute.'* 

Anatomical Diagnosis: Atelectasis complete, right lung; edema 
of left lung; old fibrous pleurisy over external surface of right lung; 
subcutaneous ecchymoses over right side of body; subserous ccchy- 
moses of pericardium, left pleura and peritoneum; serohemor¬ 
rhagic effusions in the pericardial and left pleural cavities (700 c.c.). 

thikd sekies empyejia, NECRorey abstracts. 

No. 279, 1918. Clinical Diagnosis: Pneumonia, lobar, left; 
empyema, operated, left; probable pericarditis, purulent acute. 

Anatomical Diagnosis: Pneumonia, lobar, left, with collapse of 
lung; empyema, drainage, left; pericarditis, seropurulent acute 
(1000 C.C.); emphysema of cellular tissue in anterior mediastinum; 
nephritis, parenchymatous acute, on chronic, left; nephritis, paren¬ 
chymatous acute, right. 

Bacteriological Findings: Left lung (blood-agar), pneumococci; 
heart’s blood (brotb), pneumococci; pericardial fluid (broth), pneu¬ 
mococci; pus from kidney, pnemnococci. 

No. 282, 1918. Clinical Diagnosis: Pneumonia, lobar, bilateral; 
empyema, bilateral (operated left). 

Anatomical Diagnosis: Pneumonia, lobar, left and lower lobe of 
right lung; pneumonia, broncho, upper and middle lobes of right 
lung; empyema, left, xvitli collapse of lung and pleuritis, fibrino- 

Tliis patient died with clinical manifestations of uremia due to almost complete 
suppression of urine for three days before death. No mention was made of nopiiritis 
in the anatomic diagnosis but the kidneys were described in the necropsy report as 
follows: "The kidneys are not enlarged, the capsule comes away leaving a smooth 
surface which is pale and has a somewhat yellowish cost on section. The cortex is 
not eiUargetl an<l has homogeneous pinkish yellow color. Malplngian bodies are 
not well seen.” 
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purulent acute; nephritis, parenchymatous acute; peritonitis adlic- 
sivc, chronic; venous congestion, fatty degeneration and cloudy 
swelling of liver. 

Bacteriological Findings: Pleural fluid. Streptococcus heinoly- 
ticus; pericardial fluid. Streptococcus hemolyticus. 

No. 284, 1918. Clinical Diagnosis: Pneumonia, lobar, lower, 
left; empyema operated, left. 

Anatomical Diagnosis: Empyema, left, witli adhesive pleuritis, 
diaphragmatic bilateral; edema of lungs, bilateral; bronchitis and 
bronchiolitis purulent, left; cloudy swelling of liver and.kidneys; 
nephritis, parencliymatous chronic, slight, of right kidney. 

Bacteriological Findings: Lung (brotli), pneumococcus; pleural 
fluid, pneumococcus and Streptococcus hemolyticus. 

No. 294,1918. Clinical Diagnosis: Influenza; pneumonia, lobar, 
bilateral; empyema, operated, left; empyema, right; pericarditis, 
fibrinous, acute. 

Anatomical Diagnosis: Pneumonia, lobar, of entire right lung, 
lower lobe of left lung, lower margin of upper lobe of left lung; 
empyema, drainage, left; pleuritis fibrinoplastic and purulent 
bilateral; pericarditis fibrinoplastic and purulent; nephritis, paren¬ 
chymatous, acute. 

Bacteriological I'indings: Pericardial fluid (blood-agar), pneumo¬ 
coccus; pericardial fluid (broth), pneumococcus; lung (blood-agar), 
pneumococcus; pleural exudate (brotli), pneumococcus; pleural 
exudate (blood-agar), pneiunoeoccus; heart’s blood (broth), pneumo¬ 
coccus; heart's blood (blood-agar), pneumococcus. 

No. 297,1918. Clinical Diagnosis: Influenza; measles; broncho¬ 
pneumonia; empyema, operated, left; nephritis, parenchjTnatous, 
acute. 

Anatomical Diagnosis: Pneumonia, lobar, of lower left and middle 
and lower right; pneumonia, broncho, of upper left and upper 
right; purulent bronoliitis; empyema, left; nephritis, parcncliy- 
inatous, acute; cloudy swelling and fatty changes in liver; septic 
spleen. 

Bacteriological Findings: Heart’s blood, pneumococcus; lung, 
pneumococcus. 

No. 298, 1918. Clinical Diagnosis: Pneumonia, lobar, lower left 
and middle and upper right; empyema, operated, left. 

Anatomical Diagnosis: Pneumonia, bronclio, lower right; pneu¬ 
monia, lobar, upper right and entire left lung; empyema, left; 
pericarditis, fibrinopurulcnt, acute (500 c.c.); nephritis, parenchy¬ 
matous, clironic. 

Bacteriological Findings: Heart’s blood, pneumococcus; lung, 
pneumococcus. 

No. 12, 1919. Clinical Diagnosis: Influenza; pneumonia, 
broncho; empyema, operated, left; meningitis, acute (Strepto¬ 
coccus hemolyticus). 
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Anatomical Diagnosis: Empyema, left, practically healed; plen- 
ritis obliterative, left; meningitis, basilar, fibrinoplastic and puru¬ 
lent; leptomeningitis of entire surface of cerebrum; empyema of 
all ventricles of brain. 

Bacteriological Findings: Meningeal exudate, lateral ventricles. 
Streptococcus hemolyticus; spinal fluid cultures. Streptococcus 
hemolyticus. 


COMPLICATIONS .SUBSEQUENT TO OPER.ATION. 

The complications subsequent to operation as disclosed at 
necropsy in these forty-eight patients arc given in Table 24. 

TABLE XXIV. 


Nephritis. 

First series, 
necropsies, 27. 
Per cent. 

. . . 40.7 

Second series, 
necropsies. 14. 
Per cent. 

85.7 

Third series 
necropsies, 7 
Per cent. 

85.7 

Pericarditis .... 

. . . 29.6 

21.4 

57.1 

Peritonitis. 

. . . 25.9 

42.8 

14.2 

Substerna! pus pockets 

. . . 18.5 

14.3 

0.0 

Lung abscess .... 

. . . 18.5 

14.3 

0.0 

Empyema bilateral . 

. . . 22.2 

28.0 

14.2 

Endocarditis .... 

. . . 14.8 

0.0 

0.0 

Meningitis (metastatic) . 

... 0.0 

0.0 

14.2 

Fneumouia of both sides 

. . . 25.9 

28.5 

67.1 


In Table 25 is given tlie findii 


iigs in 100 patients, witli empyema. 


who came to necropsy witliout operation between November, 1917, 
and January 25,1919. Many of tlicse patients died while tlie pneu¬ 
monic process was active and were not considered suitable risks 
for any kind of operation except aspiration. 


TABLE XXV.—NECROPSY FINDINGS IN ONE HUNDRED EMPYEMA 
PATIENTS UPON WHOM OPEIUTION WAS NOT PERFORMED. 


Per cent. 

Ncp^iritia, parenchymatous acute difTuso or exacerbation of chronic . 47 

Pericarditis, serofibrinous or purulent. 40 

Pneumonia active in both lungs.45 

Empyema, bilateral.19 

Abscess of lung. '...15 

Peritonitis, metastatic diffuse purulent.13 

Substcrnnl pus pockets ..II 

Endocarditis, ulcerative or vegclative acute.3 

Tuberculosis, pulmonary active.3 

Meningitis, subacute basilar.3 


Nephritis. In 85.7 per cent, of 21 patients who died subsequent 
to tlie operations of the second and tliird series, nephritis was found 
at necropsy. In a considerable number of tliese patients scarlet 
fever had immediately preceded the pneumonia and empyema. 
The nephritis was usually of the acute parenchymatous or dilluse 




















IS STONK; AtANAGK.MEN'T OK I'OSTPNBUMONIC EMPA'EMA 

I'oi'in. In a few an acute exacerbation of a clironic ditfuse nephritis 
had occurred. Pneumonia with empyema following scarlet fever 
carried with it a much more serious prognosis than pneumonia 
and empyema without this immediately preceding acute disease. 
The urinary output and analysis should he carefully watched in 
every empyema patient. The acute sepsis has not produced either 
in the 48 necropsies upon patients who had been operated for 
em])yema or in tlic 100 neerojisies upon patients who died without 
operation the picture of amyloid kidney in any case. Bilateral 
empyema was ])resent in 30 per cent, of 23 instances of nephritis 
in the operated patients of the first and second series. 

Pericarditis. Pericarditis, scropurulent or purulent, occurred in 
30 jjcr cent, of 48 patients who came to necropsy subsequent to 
empyema operations. It occurred in 46 per cent, of 100 patients 
witii non-operated empyema who came to necrospy. In many 
patients the occurrence of a to-and-fro pericardial friction rub 
could be detected prior to the widened area of heart dulness and 
the more distant heart tones due to effusion. Sueli an occurrence 
was of serious prognostic significance in a patient with empyema 
(FiS-1). 

The diagnosis of purulent pericarditis is attended with great 
difficulty. I have repeatedly seen at necropsy tlie normal .amount 
of i)ericardial fluid replaced with thin fibrinopurulent fluid, or, if 
the process had existed for twelve to fourteen days, as judged by 
the clinical history, fibrin organization had taken place, with firm 
enveloping adhesions, between the pericardium and myocardium 
and tlie t>q)ical picture of the so-called “shaggy heart.” In many 
such patients the area of heart dulness was not increased either 
by percussion or the roentgenogram, since distention of tlie peri¬ 
cardium had not taken place. There had merely been a change 
from a serous to a fibrinopurulent fluid in the pericardium. Any 
earlier friction rub which may have been transitory was witli 
difficulty differentiated from a pleuropericardial rub in a patient 
with rapid respirations, due to pneumonia, an empyema or a pneu¬ 
mothorax. Tlie distant heart tones present in hydropericardium 
could not be relied upon in tlie diagnosis of tliose instances of puru¬ 
lent pericarditis in which tlie fluid w'as not greatly increased in 
amount. .A left-sided closed pneumothorax also so muffled the heart 
tones in nunierons instances as to lead to a suspicion of pericarditis, 
with effusion, when such a condition did not exist. 

Paracentesis of the pericardium for the relief of effusion, if carefully 
performed, involves little risk. It should be mentioned, however, 
that in only one patient was the procedure of any avail in con¬ 
tributing to recovery. In diagnostic and prognostic importance the 
procedure was of value. 

In the 27 necropsies which followed the first series of empyema 
operations, 4 instances of pericarditis followed an empyema pf the 
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left side, 3 followed empyema of the right side, while in 1 the 
empyema was bilateral. 

In the 14 necropsies which followed tlie second scries of empyema 
operations, 1 instance of pericarditis followed empyema of the right 
side while in 2 instances the empyema was bilateral. 

In tlie 7 necropsies whidi followed tlic thin! scries of cnipycinn 
operations, 3 instances followed emjjycma of the left side while in 
1 instance the empyema was bilateral. To recapitulate, in l.o 
patients, pericarditis, usually purulent, dcvclo|)ed in 7 instances 
when the empyema was on the left side, in 4 instances when the 
empyema was on the right side and in 4 instances when the empyema 
was bilateral. The occurrence of pericarditis bears an undoubted 
rclationsliip to the prc.scncc of substenial pus jjockets (ride infru). 



Fio. I.—Encapsulated empyenm, loft, Fio. 2.—Al>$ccw of lung, richl, with 
with pericardial cfTusinn. Oper. Scries lironchinl drainnBc. I^roltalilc tulwreu* 
II, No. 3. nccovcr>'. losis, left. Recover}'. 


Siibslcrnal l‘us Pockets. The occurrence of this serious complica¬ 
tion apparently varied with the tj’pc of pneumonia. It was more 
commonly noterl subsequent to the type of interstitial pneumonia 
which followed measles and the empyemas constituting the first 
scries of operations (IS.5 per cent, of 27 nccrapsies). It also was 
encountered in 14.3 per cent, of tlie instances of empyema necropsies 
of the second scries, which likewise occurnsi subsequent to an 
epidemic of streptococcus pneumonia, in which many interstitial 
tj^pes of pneumonia were encountered. In tlie tliird scries of em¬ 
pyema necropsies (following influenzal pneumonia) this complica¬ 
tion was not encountered and but few instances of tlie interstitial 
tjqics of pneumonia occurred. Substernal pus pockets appeared to 
be au infrequent complication except in the interstitial types of 
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streirtococcus pneumonia. Wc"’ have believed that the spread of 
the infection to this locality occiirrcrl by way of tlie lymphatic 
channels of tlie parietal pleura to tlic chain of substernal lymph 
norlcs immediately beneath the sternum and which were not 
directly connected witli tlie anterior mediastinum. The situation 
of tlicse pus pockets apparently made infection of tlie pericardium 
more liable to occur by contiguity. 

Pcrilonitw. Peritonitis, serofibrinous or purulent dilTiise, occurred 
in 14 of the 48 necropsies (29.2 per cent.), constituting the patients 
with operated empyema in the three series; in 5 the empyema 
was bilateral, in 5 tlie empyema occurred on the left side, while in 
4 the empyema occurred on the right side. Extension had occurred 
through tlie diaphragm in all but 1 of the cases. In 1 patient a 
po.stoperative pneumonia and empyema followed appendectomy, 
with jieritonitis. In but 1 instance did verified peritonitis occur 
without empyema. 

llilaieral Evipycma. Bilateral empyema was found in 11, or 22.9 
per cent., of 48 patients who came to necropsy in tlie tliree series 
of empyema operations. In the majority of patients in which this 
occurred there had been pneumonia affecting both lungs. 

Bilateral Pneumonia. Bilateral pneumonia was found in 15, or 
31.2 per cent., of 48 patients who came to necropsy in the three 
series of empyema operations. In a consider.able additional number 
of cases tlie lung on the opposite side was collapsed or markedly 
edematous. In others an obliterative fibrous pleuritis was present 
on tlie side opposite to the operated empyema. 'J'liis had oecurred 
as a sequel to fibrinous pleuritis accompanying tlie earlier bilateral 
pneumonia. 

Liing Abscess. Abscess of tlie lung was found in 7, or 14.G per 
cent., of 48 patients upon whom necropsy was performed in the three 
series of empyema operations. In 5, or 71.4 per cent., of these the 
abscesses were multiple and occurred on the ail’ceted side. Necrosis 
of lung sufficient to produce considerable intr.apleural hemorrhage 
occurred in one patient (Fig. 2). 

Other Complications. Less frequent conditions found at necropsy 
in tlie tliree series of empyema operations were tuberculosis, pul¬ 
monary fibrocaseous or miliary; metastatic meningitis; endocar¬ 
ditis; hydropericardium; embolism and thrombosis of mesenteric 
vessels; myocardial degeneration. The myocardial softening dif¬ 
fered in no essential particular from that degree of parenchymatous 
degeneration affecting all organs in the presence of a chronic septic 
process. Ascites as a result of myocardial degeneration and nephritis 
occurred in one instance. 

Diagno.sis. a pleural effusion or empyema should be suspected 
in every pneumonia patient whose respiration early in tlie disease 

“ Stone, W. J., Pliillijis, H. G-, nud Bliss, W, I*,: Arch. Iiit. Med., UMS, xxii^ 409. 
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sliows cmliarrassmcnt, cs])cciall.v if associated witJi a pleural friction 
rub and ])nlsc-ratc out of relative projMrtion to tlic fever, 'flic 
occurrence of severe pleural pain with an c.\piratorj' grunt was 
always suggestive of pleural citusion twenty-four hours later, 'flie 
aspirating needle slioidd he used early, tlic points selected being 
over the areas of greatest dulness. Care should be cxereised in the 
cautious insertion of tlic needle to avoid pneumothorax from punc¬ 
ture of tlie lungs (manifested usually by bright bloo<l upon aspira¬ 
tion). The danger of a closed pncumotliorax accidentally produced 
in this manner has probably been overestimated, but its oceurreiicc 
should, of course, be avoided if possible. The glass syringe should 
be preferably attached to the needle by a short (two-inch) connec¬ 
tion of rubber tubing with fairly heavy wall. In ease it was neccs- 



Fio. 3. —Itcsolving pncuinonin on right Flo. t. —Ecfiolving pDcumonin. right, 
sido, willi wnllcd'OfT fluid in outer portion. Tiuckened i^curn, rcsolWni; piicunionin 
Note tlio hiRh dinphroeii). Oper. Series and fluid at base. left. 

HI. Xo. 55. Recover}’. 

sarj' to disconnect tlie syringe during aspiration, following an 
exploratory puncture, the rubber tubing was clanijicd to prevent 
entrance of air. The physical signs of fluid in many instances were 
untrustworthy. More distant breath sounds replacing tlic closc- 
to-thc-car tubular breathing, the abolition of whispered voice trans¬ 
mission, decreased vocal and tactile fremitus and respiratory lagging 
of tlic alTected side were the essential physical signs. Dulness on 
percussion was tJic most important single sign. With quantities 
of fluid up to 200 c.c., vocal or tactile fremitus and tlic transmission 
of whispered voice might still occur if a iiortion of consolidated 
lung occupied a position lictwccn the fluid and tlic chest wall. In 
bilateral empyema, as in acute emphysema, the type of breathing 
was alKlominal ratlicr than costal. 
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In performing pnracentesis it was found wise to remember timt 
the diaphragm may be liigher than normal on the affected side, 
due to pleural adbcsions. Iloentgenograros of the clicst were of great 
help ill localizing small accumulations of fluid, interlobar empyema 
or pockets of pus in unusual locations, such as near the apex of the 
lung. The roentgenogram was of little help in tlie diagnosis of sub- 
sternal pus {lockets. Greater dependence sliould always be placed 
U|)on tlic history of tlie clinical course, the {ibysicnl signs and the 
aspirating needle. So-called unresolved pneumonia does uccasionnlly 
occur as u cause of delayed convalescence. When it does occur the 
cause is usually to be found in a localized empyema. £m|)yema of 
the pleural cavity developed very rapidly in certain tjTpes of pneu¬ 
monia in which a hemolytic streptococcus was present as an ns.so- 



Flo. 5.—^>V>illcd-ofr empyoinn, rijtJit, Fio. 6.—Empyemn. HrIjI, iitcunii env* 
niitorolnlomi |iorlion of clicfit. Note (ho i(y, rtf'cndinR .to hciRht of thirtl rib in 
liiRb tlinphntRin. front. Oper. Series II, Ko. 38. 


ciatcil infection. This was cs|>cciully true of tJic pneumonia folloa- 
ing measles, scarlet fever mid influenza. The question was very 
frequently raised in our minds ns to the occurrence of a {irimary 
{ileuritis in these {laticnts. Cyanosis in such {inticnts was usually 
an early feature. The {intliological {irocess was so extensive, the 
exudation so rapid, ns a result of tlie widespread fibrinous picuritis, 
that little could be done, except repented aspirations, for tlicsc 
unfortunate patients. 

Later in the course of what has many times appcaral to be an 
uncomplicatol {incumonin, if tlie fever persisted, tlic {lulsc-ratc 
elevated and the respirations were increased an encapsulated 
empyema was located. If one recalled to mind the five most com¬ 
mon complications ns a cause of death in {incunionia which had 










STON’K: MAN'AOKMENT of FOSTI-NEUMO.VIC KMl'YEMA 


•-’3 


progressed beyond tlie acute stage, diagnosis of the cause of death 
was much facilitated. These were: 

1. Empyema with possible peritonitis. 

2. Spread of pneumonia to the opposite side. 

3. Pericarditis, serofihrino\is or purulent. 

•I. Nephritis. 

5. Suhstemal p\is pockets (in tlie interstitial tyixjs of streptococcic 
pneumonia following measles and scarlet fever) and lung abscess. 

TnEATStEXT. In performing the repeated aspirations one may 
expect the fever, pulse-rate and many times tlie respiratory cinhar- 
rassment to diminish. We have been guided by four points in decid¬ 
ing upon the proiMr time for operation in a unilateral empyema: 
(1) the quantity and character of thepns; (2) tlie tj-pc of infection; 



Fia. 7.—RcsolvinK pneunioitin, with Fio. 8.—Ix>cniize(i empyemn of right 
o|>aouo aroA. due to interlobar empyema, a|)cx. 

right side. 


(3) the presence or absence of comjrlications; (4) the length of time 
necessary to show improvement in the general condition of the 
patient under tlie aspirations. It will be noticed in Tabic 15 tliat 
an average of six aspirations were jicrformcd and that the average 
was about nineteen days before operation for the patients of tlie 
second series. In Table 21 it will be noticed tliat tlie average number 
of aspirations was 3.7 and that tlie intcn'al before o))cmtinii was 13.3 
days for the patients of the third scries. In individual )>aticnts the 
average length of time before operation in the second scries was 
longer than may have been necessary. It is iirobablc that the high 
mortality of tlie first scries had made us unduly consciwativc. 

The time for operation will in general depend upon the four factors 
mentioned above. Five aspirations during a period of twelve to 
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fourteen days, if tlic patient lias shown improvement, will constitute 
an average. Operation may, witli greater safety, he longer post¬ 
poned upon a patient with pneumococcus tlian streptococcus infec¬ 
tion. The older tcacliing tliat a pneumococcus empyema would 
recover by aspiration should be revised. In tlie 35 patients who 
recovered by aspiration alone a pneumococcus empyema was present 
in 9, or 25.7 per cent. One of the patients who rccovercrl without 
operation had bilateral empyema due to pneumococcus infection. 
A total of nineteen aspirations were performed upon him, with 
recovery; 35, or 11.3 per cent., of tlie 310 patients here reported, 
recovered without operation. This closely corresponds witli tlie 
figures from Camp Lee (13 per cent.) mentioned by Major Graham 
and Captain Bell.'* It is probable that onr records of the aspirated 



Fio. 0.—Encnpsuhitcd empyema, right, 
ten (lays after dminage opemtion. Oper. 
Scrica III, No. 53. Hccovery. 



Fto. 10.—Kmpyema, riglit, u'ilh dia* 
plnccmetit of heart to left. Note shadow 
in median line, due to prolxiblo suhstcrnal 
pus pocket. Oper. ^rics III, No. 20. 
Recovery. 


recoveries arc incomplete, since many patients recovered from whom 
pus was aspirated in small quantity upon one or two occasions, of 
whom no record of empj'cma was kept for tlie purpose of tliis study. 

.In performing tlie aspirations, when the pus was tliick and because 
of some com]>Iication siicli as an active pneumonia on tlic opposite 
side or a bilateral empyema, operation did not at tlie time appear 
advisable, intrapleural lavage, using sterile saline solution, was per¬ 
formed at tlic time of aspirations in order to dilute the |)us and ]>cr- 
mit of its asiiiration. The apparatus consisted of a Potain aspirator, 
the rubber tubing from whidi connected with one arm of a tlircc- 
way stopcock, to anotlicr arm of the stopcock was attaclicd a portion 


'*Aw. Jour. Med. Sc., 1018, dn, 839. 
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of rubber tubing and the aspirating needle, while to tlie third arm 
was connected a portion of rubber tubing with a bottle containing 
tlie warm saline solution. Through the rubber cork of this bottle 
a glass connection was attached to a rubber bulb, pressure of which 
forced the saline solution from the bottle through tlie tubing. 
After the aspirating needle was inserted as much pus as could be 
aspirated flowed into the bottle. The stopcock was tlien turned 
so as to connect with the bottle containing the saline solution. 
By pressure on the bulb, saline solution in quantities of 200 to 
300 c.c. was forced through the aspirating needle into tlie chest 
cavity. The stopcock was again turned and tlie diluted pus aspirated 
into tlie vacuum bottle. In tliis manner quantities of pus varying 
in amounts from 400 to 800 c.c. could be removed in excess of tlie 
amount secured by tlie first aspiration and in excess of tlic amount 
of saline solution introduced. 

At tlie time of operation the patient received hjiiodermically 
one-eighth grain of morphin and one-two-hundredth grain of hyoscin 
one hour before going to the operating room. This was repeated 
one-half hour before tlie operation, except in markedly weakened 
patients. General ether anesthesia has been proved safe for these 
patients in tlie absence of an active pneumonic process and upon 
whom a number of aspirations have been performed. This was 
especially true if after the ether anestlietic the lungs were tlioroughly 
ventilated of ctlicr vapor by oxygen inhalation witli tlie closed cone 
for about five minutes. Recovery from the anestlietic occurred 
rapidly and no ill effects from tlie ether were evident subsequently. 
Except for a few of the patients in tlie first series, empyema cases 
have remained in special wards of tlie pneumonia sections under the 
care of the medical service. They have been operated, by a surgeon 
assigned for this duty, by the chief of the surgical service, in special 
operating rooms of the pneumonia sections, which rooms were also 
used for the daily dressings. The aspirations were performed by 
the medical officers who cared for tlie patients during their attack 
of pneumonia. Since the causes of deatli subsequent to operation 
were those resulting from medical complications, the patients 
remained under the care of the officers of the medical service who 
had been familiar with the course of the illness from the time of its 
onset. 

The attempt was made at tlie time of operation to secure copious 
drainage for the first forty-eight hours by means of a single large 
drainage tube (about four inches long and tliree-quarter-inch inside 
diameter), after which, in many patients, tlie modified Brewer 
tube, with Ewald suction bulb and Carrell tube for irrigation, 
shown in Fig. 11, was inserted. Theskin openingslioiildnotbeniuch 
longer (about two inches) tlian tlie width of the flange on tlie Brewer 
tube. While this small incision made it more difficult for the 
operator to resect onc-inch of rib, it was possible to fit the Brewer 
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tube tighter and better negative pressure by the suction of the 
Ewnid bulb eould be secured. At the present time no irrigation is 
used for the first forty-eight hours. At the end of that period 
irrigation is carried out by means of the apparatus as shown in l''ig. 12. 
Neutral solution of chlorinated soda in quantities of 100 to 300 c.c., 
<lepcnding upoi\ the size of the cavity, was allow'e<l to flow in or was 
injected by means of a hand syringe, every two hours. Suction was 



I'la. II.—Apparatus for continuous or >Dtcrrup(o<l empyemn irrigation and suction 
08 used at U. S. Army Base Hospital, Fort Hiloy, Kansas. 

secured at the end of two hours to remove the solution and pus 
before the fresh solution was placed in the cavity. At the end of tlic 
first week suction was more or less continuously employed .and one 
daily irrigation in the dressing room substituted for tlic continuous 
irrigation in the wards. Fain contra-indicated suction. Irrigation 
with the neutral solution of chlorinated soda was contra-indicated 
if a communication with a bronchus was suspected. It has not been 
neeessarj’ to have any extensive secondarj' operation performed for 
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Fio. 12.—‘Apparotus in position forirrisation and suetton in cmpycmn. 

tlic size of the opening of the pnciunotJiornx diniinislicH tlie lung 
was able to resume expansion. The ability of tlie Inng on tlic alTectccl 
side to expand determined to large degree the extent of drainage 
and the obliteration of tlie empyema eavity. Posture in bed and 
suction assisted drainage, but dminage was greatly facilitated if 
expansion of the lung could occur. The external opening sliould 
tliercforc be decreased in size as rapidly as possible by substituting 
smaller-sized tubes sullicicntly large for drainage and irrigation. 

The postoperative dressings required rigid surgical cleanliness to 
prevent secondary infection of the pleura, a condition particularly 
liable to occur. A high caloric diet was used to make up for the 


large open pncumotliorax or cavity in any of these patients, although 
sequestrectomy for a small portion of necrotic rib and dissection 
of the sinus was necessary in a few patients. 

The daily irrigations were, as a rule, continued until pus was 
absent. The Brewer tube was removed after two weeks and grad¬ 
ually decreasing sizes of plain rubber tubing substituted for drainage 
liurposes. The count of tlie number of bacterial cells (icr field from 
smears of tlic discharge ns an index to tlie efficiency of tlic irrigation 
has given in our hands no more definite information us to the safe 
time for closure of tlicsc wounds than tlie clinical evidences. .As 
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extensive tissue waste whieh aeeompanied the chronie sepsis. A 
diet of 3500 to 4000 calories could be readily secured by augmenting 
the regular or special diet witli carbohydrates and fats. 

Trocar drainage of empyema has not been satisfactory in our 
hands. If used during the course of an active pneumonia for the 
drainage of thin pus, danger of an open pneumothorax was con¬ 
stantly present if the patient was delirious, and, because of the pain 
caused by the presence of a metal tube, attempted its forcible 
removal. If used at a later stage, when the pus had hccome thick¬ 
ened, the lumen of tlie cannula was insufficient in size to drain the 
larger masses of fibrinous exudate so commonly present. The use 
of neutral solution of chlorinated soda as an irrigating fluid would 
in many cases liquefy these masses and permit drainage through a 
relatively small-sized tube. In otiicr cases masses as large as the 
palm of the hand could only be successfully removed through a 
costectomy opening. Repeated aspirations for empyema as used in 
this hospital since January 12, 1918, fulfil the necessary require¬ 
ments during tlic acute stage of pneumonia and have obviated tlie 
danger of an open pneumothorax. Later, when limiting adhesions 
have lessened tlie danger of communication with tlie free pleural 
cavity, and have, to greater or lesser degree, immobilized the 
mediastinum, costectomy could, witli relative safety, be performed. 
It is now recalled tliat patients who have given tlie greatest anxiety 
have been those witli displaced heart in an open pneumotliorax. 
Such displacement had occurred as a result, we now know, of 
mobility of the mediastinum brought about by pressure clianges on 
the side of the open pneumothorax which had alfected tlie expansion 
capability of the lung on tlie opposite side. 

Because of tlie interest attached to a comparison of clinical facts 
and experimental data, tliose who arc interested sliould read the 
excellent article by Major Graham and Captain Bell (toe. cit.), in 
which it was shown experimentally that the pressure changes brought 
about by an open pneumothorax affected not only the lung on the 
side of tlie opening but affected in similar degree tlie opposite lung, 
due to the mobility of the mediastinal stnictures. As has been 
stated by them, tlie normal tliorax may be considered as one cavity 
iiiste.ad of two. They have e.xpresscd tlie belief tliat tlie dangers 
of an open pneumothorax arc mucli lessened after adhesions have 
formed which immobilized the mediastinum. The formation of such 
adhesions has been favored by tlie late operation as well as more 
adequate air space in the lungs resulting from the subsidence of the 
pneumonia and decreased bronchial exudate. 

The bearing of such facts upon the treatment of empyema is 
obvious, facts whicli, it is believed, have been verified clinically by 
tlie results secured for tliose patients, here reported, upon whom tlie 
late operation had been performed. 

The average incapacity from empyema necessitating drainage will 



ATWATER; SCLERODERMA AND SCLERODACTYLY 


29 


probably be not far from three months. Recovery lias in some 
jiatients taken place in four to six weeks, but many other patients 
have required four to six montlis. Two or three of the patients 
in the first series liad small costal sinuses after one year. 

The UTiter has been under constant obligation to many officers 
who have earnestly cooperated in tliis work, especially to hlajor 
R. G. Phillips, Captains W. P. Bliss, W. S. Binford, W. M. Stout, 
C. W. Zugg and J. H. Armstrong, Lieutenants C. L. Morris, A. B. 
Schwartz, P. S. Murphy, C. S. Mundy, G. F. Zachritz, S. T. Nichol- 
•son, Jr., G. M. Purves, W. A. Mcierding, H. A. Kirkham, C. L. 
McLaughlin and A. F. Watts; to Captain E. S. Cummings and 
Lieut. G. H. Cooper for roentgenographic assistance; to Major 
0. F. Broman, Captain R. L. Benson and Captain W. Levin of the 
Laboratory Staff, and to Captain IL W. Cattell, Lieutenants F. K. 
Bartlett and A. A. Smith for necropsy notes. 


SCLERODERMA AND SCLERODACTYLY: REPORT OF A CASE, 
WITH ROENTGEN RAYS AND REVIEW OF THE 
LITERATURE. 

By Reginald M. Atw.ater, M.D., 

nOSTOK, MA8SAaiU8£TT8. 

(From the McdicftI Clinic of the Peter Bent Brigham Hospilnl, Boston.) 

Cases of scleroderma and scicrodactyly, with roentgen-ray studies 
of the bony changes, arc infrequent enough in the literature to justify 
the reporting of a case. The case here recorded is that of a Jewish 
woman, aged fifty years, who cntcrcil the medical wards of the 
Peter Bent Brigham Hospital on December IG, 191S (Mc<l. No. 
10,0S1), complaining of stiffness of the joints, particularly in the 
hands, but also generally throughout the body. 

The present illness has begun one year previously, with stiff'ne.ss 
in the shoulders, which later appeared in the hands and arms and in 
tiu-n in the back and legs. Four months previous to her entrance 
she had pain in the neck about the car, most marked on the left 
•side. She complained of particular difficulty on the left side of the 
whole body. There was considerable aching pain throughout the 
affected parts, which was worse at night. During the two w'eeks 
preceding entrance the pain had become mueh worse. Although 
she refers all the pain to the joints, her difficulty is best described 
as a general stiffness of the extremities themselves and not wholly 
as a joint affair. The onset of the thickening in caeh new spot 
is preceded by an itching, papular eruption, lasting several days. 
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